The aims of the study are: 1. Determination of the amount of extracted Ca ions from den-tine using 17% and 10% EDTA, at pH 7 and pH 9. 2. Determination of the amount of extracted Ca ions from den-tine using citric acid 5% and 1%, at pH 7 and pH 9. 
files #10, while the manual instrumentation was done with K-files #40-60, depending on the root canal volume.
Each canal was irrigated with NaOCl 5.25% for five times with 2.5 ml -total of 12.5 ml for each canal. After the instrumentation, sterile saline (NaCl 0.9%, Baxter, Espania) was used to preserve the working samples.
After the root canal instrumentation the cement was removed from the root with diamond discs under continuous water irrigation. Then, the root was sectioned longitudinally in eight equal segments, thus having 240 samples from 30 teeth. These segments were put in Petri-plates numbered 1-30, at temperature 37ºC for two hours. Then, each dentinal sample was weighted in a scale (Sartorius, Anallytic, Germany) and immersed in acidic solution.
Acidic solution preparation
EDTA solution (Komplekson III, Zorka, Šabac) has been prepared in concentrations 10% and 17%. The pH has been calibrated with pH-meter (Sentron Sensor Integrated Technology, Netherlands), and buffering in neutral and alkaline pH was done with addition of ammonia (NH4).
Citric acid solution (Limunska kiselina, Belgrade) has been prepared in solutions of 1% and 5%. The pH has been calibrated with pH-meter (Sentron Sensor Integrated Technology, Netherlands), and buffering in neutral and alkali pH was done with addition of ammonia (NH4).
Each dentine sample was immersed in previously prepared acidic solution. The solutions were dispensed in plastic laboratory cups divided in four groups with 10 cups each.
Group I -five cups with 10ml of EDTA17%, pH 7 and exposure duration of 1', 5', 10', 15'' and 25'; Group Ia -five cups with 10ml of EDTA17%, pH 9 and exposure duration of 1', 5', 10', 15'' and 25'; Group II -five cups with 10ml of EDTA10%, pH 7 and exposure duration of 1', 5', 10', 15'' and 25'; Group IIa -five cups with 10ml of EDTA10%, pH 9 and exposure duration of 1', 5', 10', 15'' and 25'; Group III -five cups with 10ml of citric acid 5%, pH 7 and exposure duration of 1', 5', 10', 15'' and 25'; Group IIIa -five cups with 10ml of citric acid 5%, pH 9 and exposure duration of 1', 5', 10', 15'' and 25'; Group IV -five cups with 10ml of citric acid 1%, pH 7 and exposure duration of 1', 5', 10', 15'' and 25'; Group IVa -five cups with 10ml of citric acid 1%, pH 9 and exposure duration of 1', 5', 10', 15'' and 25'. Duration of exposure to acid action on the immersed dentine samples was measured with a chronometer and after expiring time the content of each cup was put in glass tubes marked numbered 1-1200 and presereved until the readings. Before AAS reading of the glass tubes, 2ml of lantan oxide were added.
Lantan oxide was used as a buffer to avoid errors deriving from water solutions containing salt, potassium and magnesium. These elements can disturb the readings of calcium and other components in acetylene flame. After addition of the lantan oxide, the samples were centrifuged for five minutes at 3000 rpm (HETTICH, Germany).
After centrifugation, the reading of the extracted calcium ions from the dentinal samples was done with AAS -Atomic Absorption Spectrometer 1100 B (PERKIN ELMER, Germany). AAS was calibrated with standard solutions.
The amount of calcium ions released from each dentine sample was verified and the mean from three readings was considered.
Statistical analysis was done with One-Way-ANOVA and Tukey-s test. Table 1 presents the amount of Ca 2+ ions extracted from the root dentine in pH 7 with EDTA and citric acid of different concentrations, measured in five duration periods (1´, 5´, 10´, 15´ and 25´).
Results
The values for each measurement are expressed with mean ± standard deviation. One-Way ANOVA showed significant difference for the amount of Ca ions extracted in the solutions as follows:
• This shows that the amount of the Ca 2+ ions extracted increased after longer period of time, but figure 1 shows that this increase was higher with EDTA solution.
One-Way ANOVA showed highly significant difference when comparing the solutions used for all of the duration periods (F=137.15, p<0.0001). 
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Tukey test showed that the highest amount of extracted ions was with EDTA 10% (p<0.001). Figure 1 . The amount of Ca 2+ ions (mg/g) extracted with solvents of different concentrations in pH7 and compared by the duration periods. Table 2 shows the One-Way ANOVA, that didn't show significant difference of the extracted ions amount by duration for citric acid 1% (F=0.56, p=0.691), but the difference was found for citric acid 5% (F=3.77, p<0.0001). Using Tukey's test the difference was found between the amounts extracted in the first minute and the 25 th minute; • EDTA 10% (F=33.16, p<0.0001), Tukey's test showed difference between the amount extracted in the first minute with the amount extracted after all other duration periods; • EDTA 17% (F=20.04, p<0.0001) Tukey's test showed difference between the amount extracted in the first minute with the amount extracted after all other duration periods. This shows that the amount extracted ions increased with increased duration, but with higher increase for EDTA. One-Way ANOVA showed high significant difference when comparing used solvents in all duration periods (F=182.06, p<0.0001). Tukey test showed that the highest amount of ions were extracted with EDTA 10% ( p<0.001). According to pH, Ca2+ ions were extracted mostly with EDTA 10% (p<0.0001 
Discussion
Now days, there are many methods for root canal instrumentation in order to achieve better and higher cleanness of the endodontium. The mechanicalchemical methods of root canal instrumentation are the mostly used resulting with better cleanness of intra-canalicular root canal dentine.
Many authors have investigated the duration of exposure of the root canal dentine to EDTA and citric acid solutions and the influence of their pH and concentration.
Ostby 19 in 1957 was the first to use EDTA for root canal irrigation for dentine demineralization, and the best results were with EDTA 15%, in pH 7.3. Our results of dentine demineralization were the highest with EDTA 10% in neutral pH. According to Seidberg and Schilder 1974 21 dentine demineralization is not dependent on the pH of the solvent. The pH 7.5 was more efficient in dentine demineralization than pH 9, according to Serper and Çalt, 2002 22 . Nikiforuk, Sreenby and Obst 17 reported that chelating action is most efficient in pH 6-10. If pH is 10.3, the chelating effect of EDTA solution is higher in the proportion of ionized and non-ionized molecules and vice versa, and if pH is more acidic, then the chelating process is less efficient resulting with decrease of ionized mo-lecules. EDTA solution in neutral and alcalic pH has the most optimal action on dentine demineralization (Nikiforuk dhe Sreebny 1953 17 , Rubin et al. 18 reported that EDTA solution in alkali pH is less efficient on smear layer removal, than the same solution in neutral pH.
The duration of exposure to the chelating agent also is an important factor on the smear layer removal. Calcinase caused large loss of mineral components after exposure of nine minutes. Serper and Çalt (2002) 22 reported that EDTA 17% has better demineralization effect than EDTA 10%. In the contrary, in our study, the removal of smear layer is more efficient with EDTA 10% than with 17% solution of EDTA.
After three, ten and fifteen minutes of exposure with EDTA 17% and citric acid 10% solutions, there was no significant difference on the calcium ions extraction (Scelza et al. 2003) 23 . There is no exact established optimal exposure duration to chelating agent after the period of 15 minutes. Goldberg and Spielberg 1982 10 , McComb and Smith 16 1975 reported the best chelating effect after exposure of 14 hours. Cergneux et al. (1987) 6 reported for efficient action of EDTA 15% with exposure duration of four minutes. In the quantitative aspect, smear layer removal depends on pH and the exposure duration to the chelating agent (Morgan dhe Baumgartner 1997) 15 , which was found also in our investig- 23 did not find any significant difference of the release of the calcium ions in the first three minutes when comparing citric acid 10% and EDTA 17%. There was no significant difference on the calcium ions release after first and 15 th minute, but citric acid was more efficient on calcium ions extraction than EDTA-T solution. In our results there was no significant difference between EDTA and citric acid in calcium ions extraction in 10-15 minutes of exposure.
Choudary and Roopa (2000) 8 in their study showed that if EDTA solution is used alone, the smear layer is removed completely after 30 minutes. If NaOCl 5.25% is used alone in 30 minutes, there is uncontrollable effect on smear layer removal. But, the combination of these two solutions removes the smear layer completely after 20 minutes. Our investigation showed that EDTA 17% and 10% in neutral pH remove most efficiently the smear layer in 25 minutes.
Also, the efficiency of citric acid has been investigated, regarding the concentration, pH and exposure duration. Sousa and Silva (2005) 25 in their results found that citric acid 1% in pH 7.4 has extracted more calcium ions from the root dentine compared with other chelating agents. Also our results showed that citric acid 1% in pH 7 has extracted more calcium ions from the root dentine. Meryon et al. (1983) 14 reported that the smear layer is completely removed with EDTA 10%.
Wajman et al. (1983) 28 concluded that the best results on smear layer removal are achived with use of citric acid 10% and NaOCl 2.5%. Tidmarsh(1978) 27 reported that citric acid 50% was more efficient in smear layer removal.
Haznedaroglu (2003) 12 has studied the effect of different pH values of citric acid. He reported that citric acid with concentrations 5%, 10% and 50%, in pH 1.1-1.9 was more efficient than in ph 6.0. Our results showed contrary values, whereas citric acid 5% in neutral pH was more efficient for smear layer removal. Sterret et al. (1993) 26 reported that only in 10% of cases the demineralization is not dependent on the duration of exposure. Dentine demineralization with citric acid 10% depends on the exposure duration during the first 10 minutes of action. Our study revealed that root dentine demineralization with citric acid _____________________________ Iliria International Review -2011/2 © Felix-Verlag, Holzkirchen, Germany and Iliria College, Pristina, Kosovo
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1% and 5% depends on the duration of exposure. According to Yamaguchi et al. (1996) 29 pH of citric acid has been shown as more important factor on dentine demineralization than the solvents' concentration.
Silveiro, Lopez and Rodriguez (2004) 24 in their results showed that citric acid 1% and 10% is more efficient than EDTA 17%. Citric acid 10% is more efficient on smear layer removal than the same solution with concentration 1%. According to their results, the efficiency of these solvents decreased with increased exposure duration. On the other hand, our results showed that citric acid 5% is more efficient on smear layer removal than citric acid 1%.
Our results showed that EDTA 10% solution was more efficient on smear layer than citric acid 1% and 5%.
According to Morgan and Baumgartner (1997) 15 , smear layer removal depends on the pH of the chelating agent, same as in our study, since the release of calcium ions was higher in neutral pH than in alkalic pH.
According to Bhatnagar, Kumar and Shivana 5 , maximal release of calcium ions was recorded after exposure to citric acid 10%, compared to EDTA-T that also showed satisfying results, but with lower efficiency than the citric acid. But, in our results EDTA showed better results on smear layer removal than the citric acid, regardless of concentration, pH and exposure duration.
Sterret, Bankey and Murphy 26 found that root dentine demineralization depends on the duration of exposure to the acidic solvent. Our study also revealed that with the increase of exposure duration of the chelating agent increases the efficiency of the root dentine demineralization. 
Conclusions
Based on the results of our investigation we have come to these conclusions:
• Root dentine demineralization is the most efficient with EDTA 10% solution in pH 7;
• Citric acid with concentration 5% and pH 7 showed efficiency on root dentine demineralization, but in significantly lower level compared to EDTA solution; -neutral pH has influenced in higher calcium ions extraction for the both investigated solutions;
• With the increase of exposure duration to the acid, increases the calcium ions extraction from the root dentine.
